A variety of clinical, pathological, and epidemiological data has suggested that generalised osteoarthritis may be hormonally mediated. This article studies the available evidence and possible mechanisms involved.
Osteoarthritis (OA) is a group of clinically heterogeneous disorders unified by the pathological features of hyaline cartilage loss and subchondral bone reaction. Population studies indicate the extremely high prevalence of OA (over the age of 70 up to 90% of the population have some radiological evidence of OA') and the sexual differences in its clinical presentation. Osteoarthritis in women more commonly affects multiple joints and is usually more severe than in men.' The apparent prominence of women presenting with polyarticular symptoms in middle age has fuelled speculation that there may be some relation between the onset of OA and the menopause. These ideas are not new; in 1805 Haygarth noted 'the nodosities of the joints are almost peculiar to women and begin when the menses naturally cease'.2 The term 'menopausal arthritis' was first coined as early as 1920 and has been given various synonyms, including climacteric arthritis, endocrine arthritis, hypoglandular arthritis, and chronic villous arthritis.
Clinical studies
In 1925 Cecil and Archer reported a form of OA which they described as 'a chronic polyarthritis of obese middle-aged women, occurring at or just after the menopause and characterised by persistent pain and stiffness in the joints affected'. They described 50 women with this condition, which was associated Accepted for publication 16 This has also been shown for a number of nonweight-bearing sites, and the association appears to be stronger in women than men23 and to be related to excess body weight rather than muscle bulk.24 Obesity in women is a known cause of hyperoestrogenism, occurring through the peripheral formation of oestrogen from androstenedione in the fat tissues. After the menopause this route becomes the principal source of oestrogens. Thus the association between OA and obesity also suggests a role for endocrine influences in the development of OA.
Interestingly, smoking, which has antioestrogenic effects, appears to have a mildly protective effect on the development of knee OA, independent of body weight. 25 The possible association between oestrogens and OA is also suggested by the apparently 'negative association' between OA and osteoporosis. This is indicated by a number of pathological and radiographic studies, which found OA to be rare in cases of hip fracture due to osteoporosis. Oestrogen receptors in the articular cartilage of the dog, rabbit, and baboon have been reported by various workers.43 5 Mason's group, however, has been unable to isolate oestrogen receptors in bovine articular chondrocytes and commented that receptor levels reported by other authors were low.42 They conclude that although high doses of oestrogen can affect proteoglycan metabolism, turnover is unlikely to be under the direct physiological control of oestrogen, suggesting that second messengers may be involved.
That oestrogens may be chondrodestructive is supported by the apparent increase in osteoarthritic change associated with oestrogen administration in the menisectomy model performed in oophorectomised female virgin rabbits, whereas the study on genetically determined OA in male mice suggests the opposite. The conflicting results of the animal studies perhaps emphasise the heterogeneous nature of OA and also cast doubt on the possibility that any existing animal model can reflect the clinical situation of generalised OA in humans. Moreover Thus although generalised OA undoubtedly has a multifactorial aetiology involving evolutionary, mechanical, and genetic influences on the articular surfaces, there is little doubt that generalised OA can be precipitated hormonally in certain predisposed individuals at critical times in life. By studying these subgroups, both at the cellular level and in populations, we will gain insight into the way in which minor hormonal alterations affect the joint environment in most cases of OA.
